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Aloe marlothii is a CAM succulent plant which is widespread in the northern and north-eastern summer rainfall region of South Africa.
Flowering occurs during dry winter months (June–September) and the large inflorescences attract a wide range of birds. Flowering phenology and
nectar production were studied during three seasons (2005–2007) at a dense population of aloes in Suikerbosrand Nature Reserve. Three flower
stages were recognised; 1) immature phase, 2) male phase, and 3) female phase, with extremely high nectar volumes (mean=248 µl/flower) in
stage 2, the stage to which most avian visitors are attracted. Nectar sugar concentration was very low (12% w/w) in stage 2 when the volume was
highest. Comprehensive nectar volume and concentration data were gathered and showed little daily variation, despite a 24 h temperature range of
up to 20 °C. The extremely high volume and low concentration of the nectar proved to be consistent with a generalist bird pollination syndrome. A
wide range of avian visitors (42 species; 59% of the resident bird community recorded during flowering) fed on nectar throughout the day, but a
decrease in nectar standing crop was only evident at midday. Chacma baboons Papio hamadryas ursinus foraged on nectar and caused significant
inflorescence damage.
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The conspicuous yellow to red inflorescences of members of
the genus Aloe L. (Asphodelaceae) during the austral winter
months are a distinct feature of the South African landscape
(Reynolds, 1969; Glen and Hardy, 2000; Van Wyk and Smith,
2005). One of the most charismatic species, with a wide
distribution in the northern and north-eastern summer rainfall
region, is Aloe marlothii A.Berger [section Ortholophae
(Christian) Glen & D.S.Hardy] (Reynolds, 1969; Glen and
Hardy, 2000). It occurs in large numbers as a dominant and
conspicuous plant primarily on rocky north-facing terrain
(Reynolds, 1969; Glen and Hardy, 2000; Van Wyk and Smith,
2005). The inflorescence is a branched panicle of up to 30 sub-
horizontal racemes, with orange or red flowers that vary in
shape, size and colour across the geographical range of the⁎ Corresponding author.
E-mail address: craig.symes@zoology.up.ac.za (C.T. Symes).
0254-6299/$ - see front matter © 2008 SAAB. Published by Elsevier B.V. All righ
doi:10.1016/j.sajb.2008.02.008species (Reynolds, 1969; Glen and Hardy, 2000; Van Wyk and
Smith, 2005) (Fig. 3b,c).
Although studies have investigated nectar production in aloes
(Hoffman, 1988; Nicolson and Nepi, 2005; Human and Nicolson,
2008), and some have addressed pollination (Hoffman, 1988;
Ratsirarson, 1995; Stokes and Yeaton, 1995; Pailler et al., 2002),
few have considered flowering phenology and the consequences
of visitations by a broad pollinating community during a dry
winter flowering period (Oatley, 1964; Oatley and Skead, 1972).
This study investigated flowering phenology and nectar produc-
tion of A. marlothii, over three flowering seasons, emphasising
the benefits of flowering during dry winter months for certain
associated animal communities. The inflorescence structure of A.
marlothii is typical of a bird (ornithophilous) pollination syn-
drome; sturdy axes for perching, bright orange to red flowers,
long floral tubes, absence of odour and nectar guides, exserted
anthers and stigmas, secund flower arrangement, and large pollen-
nectar distance. We therefore hypothesized that nectar properties
were also characteristic of a bird pollination syndrome; such traitsts reserved.
Table 1
Percentage of Aloe marlothii plants that developed inflorescences in different
years (2005, 2006 and 2007, n=130) and height for each flowering frequency
category
Frequency of inflorescence development Percentage Mean height
(n=130) (m)±SD
Developed in three years 45.4 3.03±0.89a
Developed in two years 27.7 2.85±0.99a
Developed in one year 9.2 2.16±1.09b
No inflorescence 17.7 1.46±0.71c
Data for high density site at Suikerbosrand Nature Reserve. Significant
differences in height for aloes with different flowering frequencies shown by
superscripts (Mann–Whitney U-test, Pb0.05).
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nectar sugar concentration, and diurnal anthesis with nectar
volume highest in the early morning. The flowering period of A.
marlothii is characterised by cold nights and clear warm days,
with low relative humidity. We investigated whether nectar was
affected by the large diurnal changes in temperature and relative
humidity. During the flowering period bird abundance at the aloe
study site increased significantly (Symes et al., 2008). We there-
fore investigated whether continuous feeding by birds affected
nectar availability for subsequent visitors.
2. Materials and methods
2.1. Study site
The study was conducted between 2005 and 2007 at
Suikerbosrand Nature Reserve, 60 km south-east of Johannes-
burg, South Africa, during the flowering season of A. marlothii
(June–September). Data collection occurred predominantly
within the high density site of the A. marlothii population
(dense site; 26° 31′ 50′ S 28° 10′ 07′ E, c. 1600–1700 m a.s.l.)
in the west of the reserve. At this site aloes occur on gradually
sloping north-facing aspects and number tens of thousands of
plants. An additional site within the reserve, approximately
4 km north, where stands are less dense, was included for
comparative phenological studies (sparse site).
2.2. Phenology and flower development
Prior to flowering in 2005, 130 A. marlothii plants along an
old track through the dense site were randomly marked with
flagging tape for future identification. Aloes from a range of
height classes were included and height was recorded using a
measuring pole. In May 2006, prior to flowering, an additional
100 plants were selected and marked along a transect through
the sparse site. Reproductive phenology of plants was assessed
at intervals (7–19 days) during the flowering season by
counting, i) the number of racemes on each plant, ii) racemes
with open flowers, and iii) racemes with fruit. Data from theseFig. 1. Unimodal flowering curves for Aloe marlothii in Suikerbosrand Nature
Reserve, for the dense site during 2005, 2006 and 2007 (n=130; marked aloes),
and the sparse site during 2006 (n=100). Flowering indicated as percentage of
racemes with open flowers.plants were recorded in 2005, 2006 and 2007 at the dense site
and in 2006 at the sparse site. An index of fruit set was
generated from the proportion of total racemes that developed
fruit. A separate study investigating the effectiveness of differ-
ent pollinator guilds for A. marlothii reports on actual fruit set in
randomly selected plants.
The total number of flowers on 28 mature racemes from 9
plants was counted. This was done randomly at the dense site
early in the flowering period (2005) when few inflorescences
were damaged by chacma baboons Papio hamadryas ursinus
Kerr. Raceme length was also measured (cm).
Three racemes were collected and returned to the laboratory
to test for stigma receptivity. A selection of flowers at various
stages of development from each raceme was tested with hy-
drogen peroxide (3%) and observed under a dissecting mi-
croscope (×15). Stigma receptivity was indicated by the
hydrogen peroxide reacting with peroxidases present on the
stigma to form bubbles (Dafni, 1992).
2.3. Nectar measurements
Nectar volume was measured using disposable hematocrit
tubes (75 µl). A hand-held refractometer (Bellingham and
Stanley, Tunbridge Wells, UK) was used to measure nectar
sugar concentration (% w/w). During nectar sampling, tem-
perature and relative humidity were recorded with a portable
TES 1365 thermohygrometer (Taipei, Taiwan) at the height of
the flower sampled. Flowers were sampled destructively.
Nectar production (volume and concentration) was measured
in three aloe plants (height=c. 1.8 m) over a 24 h period during
the peak of flowering (23–24 August 2005). Prior to and during
sampling, racemes were covered with fine mesh netting to
exclude visitors. Three different flowers of each stage, arbitrarily
selected from different racemes on each plant, were sampled
every 2 h beginning at 07:00.
To compare nectar standing crop (a measure of nectar
availability for consumers) at the dense site between days with
different climatic conditions, three stage 2 flowers, from four
different unscreened inflorescences, were sampled every 2 h
during the day (07:00–17:00). Sampling was undertaken on a
cool and cloudy day, after light rain during the previous night
(atypical during the flowering period), and a clear warm day,
both during peak flowering.
Fig. 2. Development of Aloe marlothii flowers indicating different stages (1–3) recognised during nectar sampling (see detailed descriptions in text). The sequence
shown demonstrates the development from an immature flower to an immature undehisced fruit. Illustrator: C.T. Symes.
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screened and unscreened flowers on 30 August 2006. Three
stage 2 flowers on four marked aloes (two screened to determine
nectar production and two unscreened to determine standing
crop) were sampled every 2 h during daylight (07:00–17:00).
The inflorescences of screened aloes were covered in fine mesh
to exclude visitors (particularly birds). During the intervals
between sampling the unscreened aloes were observed to record
visitors feeding on nectar.Fig. 3. Aloe marlothii at the high density site in Suikerbosrand Nature Reserve (a) S
10 mm; proximal end to the right); (b) inflorescence with visiting African red-eyed b
author (height=1.80 m) in situ for perspective. Photographs: a and b, C.T. Symes; c2.4. Statistical analyses
All results are presented as mean±SD. We used non-
parametric analyses because the majority of data did not
conform to normal distributions (Shapiro–Wilk's Test for
normality). Comparisons of flowering between years and of
heights of plants that flowered at different frequencies were
made using Mann–Whitney U-Tests. Correlations of fruit set
and plant height, and total number of flowers in relation toequence of flowers on raceme from unopened flowers to old flowers (scale bar
ulbuls Pycnonotus nigricans (scale bar c. 20 cm); (c) small clump of aloes with
, Tracy Young.
Fig. 4. Nectar volume and concentration in screened stage 2 flowers on three
Aloe marlothii plants through 24 h (a) Temperature (°C) and relative humidity
(%) at inflorescence height where flowers were sampled (n=3); (b) volume (µl)
(n=9); (c) concentration (% w/w) (n=9). Each flower was sampled once.
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Comparisons of fruit set on plants in different height classes and
of overall volumes and concentrations of nectar were made
using Mann–Whitney U-Tests. Variation through a day in
nectar volume and concentration was analysed by Kruskal–
Wallis non-parametric analysis. All statistical analyses were
conducted using Statistica 6.0 (1984–2004).
3. Results
3.1. Phenology
All plants that flowered produced a single inflorescence and
the first inflorescences became visible in June. In 2005 the first
flowers opened mid-July and by late-September flowering was
complete. In 2006 and 2007 peak flowering occurred later than in
2005. Floweringwas earlier at the sparse site than at the dense site
in 2006 (Fig. 1).
Inflorescence damage was attributed to chacma baboons that
broke inflorescences to access moisture at the bases of peduncles
during the early flowering period, or to obtain nectar once
flowering had begun. Baboons destroyed 31%, 33% and 79% of
all inflorescences during 2005, 2006 and 2007 respectively. At the
sparse site in 2006, where flowering occurred earlier, 84% of
inflorescenceswere completely destroyed by baboons before they
could produce fruit. At the dense site, 40%, 47% and 25% of
racemes produced fruit in 2005, 2006 and 2007 respectively;
whilst at the sparse site only 4% of racemes produced fruit. There
was no significant difference in the maximum number of racemes
per inflorescence produced between 2005 and 2006 at the dense
site (U=3278.5, P=0.996), although in 2007 there were fewer
racemes than 2005 and 2006 (U=1462.0,U=1193.5 respectively,
Pb0.01) (2005, 14.0±6.7; 2006, 13.7±5.0; 2007, 10.1±4.1).
In 2005 and 2006 plant height was significantly correlated
with the number of racemes that bore fruit (2005, Spearman's
R=0.336, Pb0.05; 2006, Spearman's R=0.367, Pb0.05);
taller plants had a greater proportion of racemes that eventually
set fruit. Shorter plants were damaged by baboons before fruit
set could occur. There was no correlation in 2007 (Spearman's
R=0.254, PN0.05). Taller plants also flowered more frequently.
Plants that flowered in two years or three years were of similar
height (U=918.0, P=0.269) and taller than plants that never
flowered or flowered in one year only (Pb0.01) (Table 1).
3.2. Flower development
Flowers on racemes developed in an acropetalous fashion,
with those on the northern (sunny) side of each raceme opening
first, like in Aloe ferox Mill. (Section Pachydendron (Haw.)
Salm-Dyck) (Hoffman, 1988). Flowers were protandrous with
flower development similar to Aloe castanea Schönland
(Section Anguialoe Reynolds) (Nicolson and Nepi, 2005).
Although flower development was clearly continuous we
recognised three flower stages; described as follows (Fig. 2).
Stage 1. Immature phase. Buds with the distal end of the
flower swollen. The perianth was slightly open with undehisced
anthers partly visible. The time from emergence of stamens toanther dehiscence was 4–14 h (9.2±5.6 h, n=5); during this
period the stigma was unreceptive. Darkness retarded anthesis
and development took longer in the late afternoon and night.
Stage 2. Male (staminate) phase. The stamens became fully
exserted and anthers dehisced with shorter abaxial stamens
following longer adaxial stamens. Anthers dehiscence occurred
when the stamens were at maximum length, with the stigma
secluded between the anthers. Although the stigma was re-
ceptive on exsertion, it was physically not exposed to receive
pollen. Flowers were a rich golden colour (Fig. 3a), and nectar
production at a maximum (see below). Stage 2 duration 22–38 h
(29.1±5.5 h, n=9). Higher temperatures promoted rapid
senescence (desiccation) of flower parts.
Stage 3. Female (pistillate) phase. Most anthers dehisced and
the stigma was fully exserted. Flowers bent back towards the
Fig. 6. Mean nectar volume (a) and concentration (b) for screened and
unscreened stage 2 flowers (n=6) during daylight hours for four Aloe marlothii
plants on 30 August 2006. Significant differences between treatments for each
time period are indicated by ⁎ (Mann–Whitney U-Test, Pb0.05).
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52 h (37.6±14.1 h, n=5). End of stage 3 was recognised by
unreceptive stigmas and flaccid styles. Nectar was only avail-
able in each flower during the early phase of stage 3. Entire
flowering duration was c.76 h.
3.3. Nectar analyses
Temperature and relative humidity varied through the 24 h
sampling period and are shown in Fig. 4a. The nectar volumes of
stage 1 flowers differed through the 24 h period (H11, 108=20.52,
P=0.04). Volumes did not differ in stage 2 (H11, 108=5.88,
P=0.88), the most important for visitors, or stage 3 (H11, 108=
13.05, P=0.29) flowers (Fig. 4b). Nectar concentrations of stage
1 and stage 2 flowers differed through the 24 h period (H11, 108=
31.02, P=0.001 and H11, 108=24.25, P=0.01 respectively), but
did not differ in stage 3 flowers during the 24 h period (H11, 78=
14.41, P=0.21) (Fig. 4c).
Nectar concentrations increased with flower age, with wilted
stage 3 flowers having the highest concentrations (Fig. 4c). The
mean volumes for 24 h were 28±32 µl, 248±109 µl, and 49±
64 µl for stages 1, 2 and 3 flowers respectively; nectar con-
centrations averaged over 24 h were 9%±2%, 12%±4% and
23%±8% respectively.
During the cool- and warm-day sampling, daily temperature
variation was c. 20 °C each day. Temperatures on the cool day
increased from 2–21 °C whilst warm day temperatures
increased from 8–26 °C. Relative humidity decreased fromFig. 5. Nectar volume (a) and concentration (b) for unscreened stage 2 flowers of
Aloe marlothii on a cool and warm day: flowers sampled during peak flowering
in August 2006 (n=12). Significant differences between days for each time
period indicated by ⁎ (Mann–Whitney U-Test, Pb0.05).74–22% on the cool day, and from 66–20% on the warm day.
Nectar volume and concentration varied significantly during the
cool day (H5, 72=22.84, Pb0.01 and H5, 72=25.74, Pb0.01
respectively) but not during the warm day (H5, 72=7.63, P=
0.18 and H5, 72=7.63, P=0.18 respectively) (Fig. 5).
Temperature and relative humidity on the day when screened
and unscreened flowers were compared were typical of a sunny
day during aloe flowering (Temp: 0–20 °C; RH: 45–5%).
Volumes in screened and unscreened flowers were significantly
different at 11:00 (U=3.00, P=0.02) and 13:00 (U=4.00,
P=0.02). There were limited differences in concentration during
each period (PN0.01) (Fig. 6). Birds (e.g. red-faced mousebird
Urocolius indicus Latham, fiscal flycatcher Sigelus silens
Shaw and Cape weaver Ploceus capensis L.) were observed
visiting unscreened flowers and probing for nectar.
4. Discussion
4.1. Dry season flowering
Mass flowering of A. marlothii occurs during the dry winter
period (June–September) when few other plant species flower.
Many plants flowered each year (62–69%), like A. ferox (59%;
Hoffman, 1988), a morphologically similar species with vertical
racemes, that fills an equivalent ecological niche in the south-
east of South Africa. Individual plants of A. marlothii flowered
for approximately 3–4 weeks. However, because not all plants
began flowering at exactly the same time the entire flowering
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nectar was available in abundance for consumers. Similarly, in
monsoonal woodlands of northern Australia nectar availability
has been found to peak during the dry season (Franklin and
Noske, 1999) and in Mexico the overall flowering peaks occur
at the end of the dry season (Arizmendi and Ornelas, 1990).
However, in tropical New Guinea flower resources decrease
during the dry season, although there is a wide range of temporal
variation within and among species in length and timing of the
flowering period (Brown and Hopkins, 1996). Birds, bats and
insects are attracted to the nectar of numerous Agave L. species
in Central America and, although flowering of different species
occurs during different seasons, the main attraction is abundant
nectar in a predominantly arid environment (Emlen, 1973;
Ornelas et al., 2002; Rocha et al., 2005). In South Africa most
aloes flower during the winter months (Jeppe, 1969; Reynolds,
1969) and in A. marlothii the attraction for numerous birds is an
abundance of dilute nectar during the dry season when there is a
shortage of free standing water (Symes et al., 2008).
4.2. Constant nectar availability to visitors
Despite day–night temperature ranges of up to 20 °C, no
obvious peak in nectar volume was observed. Stage 2 of
flowering lasted 1–2 days and was the most important stage for
visitors. The higher proportion of flowers opening at night
ensured a ready supply of nectar for birds eager to feed after the
nocturnal fast (Symes and Nicolson unpubl. data). Nocturnal
nectar production has seldom been measured except in the
context of nocturnal visitors. In five Agave species, where the
main pollinators were bats, nectar production was measured
through the night (Rocha et al., 2005). However, despite diurnal
visitors contributing to pollination success, nectar volume was
not measured during daylight (Rocha et al., 2005). Maximum
nectar production during darkness is often correlated with visits
by nocturnal pollinators (e.g. Lemke, 1984; Arizaga et al., 2000;
Ibarra-Cerdeña et al., 2005). Nectar production in A. marlothii
does not suggest a clear focus towards a suite of diurnal
pollinators. However, the continuous opening of flowers along
racemes ensured that stage 2 (male stage) flowers, containing
large quantities of nectar, were available for diurnal visitors.
Numerous studies have demonstrated the replenishment of
nectar in emptied flowers (e.g. Navarro, 1999; Castellanos et al.,
2002). In flowers of A. castanea nectar removal stimulated
nectar production until a critical amount had accumulated
(Nicolson and Nepi, 2005). Because of their shape, A. marlothii
flowers are difficult to sample repeatedly without damage, thus
preventing similar experiments. On cool cloudy days, which are
uncommon during the flowering period, nectar standing crop
decreased. This may be explained by more bird visitors, with
higher energy demands on cooler days, extracting more nectar.
A. marlothii nectar remained remarkably consistent in volume
and concentration, despite winter days being dry and warm to
hot. Even though the nectar of A. castanea is more exposed than
that of A. marlothii, and would be expected to equilibrate faster
with ambient RH, the nectar concentration also remained
relatively low (6–12%; Nicolson and Nepi, 2005).Avian visitors were able to reduce standing crop during
midday, as indicated by comparisons between screened and
unscreened plants. This was likely caused by higher feeding
rates of birds in the morning (Symes et al., 2008). Although
morning visitors were able to reduce the midday standing crop,
nectar volumes had recovered by the afternoon and were com-
parable to those of the morning.
4.3. Visitors to A. marlothii flowers
Of particular significance in this study was the attraction of a
high diversity and abundance of birds to the large volumes of
dilute nectar (Symes et al., 2008). Forty-two species (59% of the
resident bird community during flowering) were recorded as
nectar feeders, and stable carbon isotope evidence suggests that
sugar in the nectar is important for a wide range of species,
represented by frugivorous, insectivorous, granivorous and
omnivorous feeding guilds (Symes, Nicolson, McKechnie and
Woodborne unpubl. data). Throughout the range of A. marlothii
at least 83 bird species have been recorded feeding on nectar
(Oatley, 1964; Oatley and Skead, 1972; Symes et al., 2008). This
nectar is abundant and because very few inter- and intra-specific
interactions are observed between birds, we suggest that these
nectar resources may not be limiting, especially at large stands of
A. marlothii like at Suikerbosrand.
Chacma baboons were often observed at both sites during the
flowering season. They climbed onto aloe rosettes, undeterred
by the thorny leaves. There they fed on immature inflorescence
bases early in the flowering season, and later sucked open
flowers for nectar. During these activities they contributed
significantly to inflorescence damage and caused reduced fruit
set, although this damage may be compensated for by the mass
flowering (Bawa, 1983). Damage at the sparse site, where
flowering occurred earlier, was greatest. This response by
baboons to earlier flowering aloes indicates the importance of
aloes for these animals. Small differences in flowering timing
were observed during the three years of the study. In addition,
more damage to inflorescences was observed in 2007 suggesting
great annual variation in aloe use by baboons. The months prior
to flowering in 2007 were particularly dry and damage to
inflorescences was possibly exacerbated by a greater demand for
alternate water sources by baboons. This variation highlights the
importance of long termmonitoring for ecological studies of this
nature.
A. marlothii nectar may also be an important food and/or
water source for other mammals such as striped mouse
Rhabdomys pumilio Sparrmann, Namaqua rock rat Michaela-
mys (Aethomys) namaquensis A.Smith and slender mongoose
Galerella sanguinea Rüppell (Symes and Nicolson unpubl.
data). Other aloe species are known to attract mammalian
visitors; ring-tailed lemur Lemur catta L. feeds on Aloe
divaricata A.Berger flowers on Madagascar (Ratsirarson,
1995), and vervet monkeys Cercopithecus aethiops L. feed on
nectar and flowers of A. ferox (Skead, 1967; Thomas and Grant,
2004; D. Koen pers. obs.).
During peak flowering of A. marlothii insect abundance is
low and in the gregarious aloe stands very few honeybees Apis
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pers. obs.). In A. castanea the main attraction for honeybees
appears to be pollen, although in Aloe greatheadii Schönland
var. davyana (Schönland) Glen & D.S.Hardy (Section Pictae)
the attraction for honeybees is both pollen and more concen-
trated nectar than that of A. marlothii (Human and Nicolson,
2006, 2008; Nepi et al., 2006). In southern Africa honeybees
visit, amongst others, Aloe candelabrum A.Berger (treated by
some workers as synonymous with A. ferox), A. ferox and A.
castanea for pollen (Hoffman, 1988; Stokes and Yeaton, 1995;
Nicolson and Nepi, 2005) and in A. divaricata stingless bees
and ants were recorded as visitors for pollen and nectar re-
spectively (Ratsirarson, 1995).
4.4. Filtering and generalist bird visitors
The nectar of Aloe spp. contains low proportions of sucrose,
seldom exceeding 4% of total sugar (n=47, Van Wyk et al.,
1993). Together with the production of copious and dilute
nectar, A. marlothii is suited to attracting a broad range of
occasional avian nectarivores. Also, it may discourage insects
(predominantly honeybees) that are less effective pollinators.
This is of added benefit to plants because birds are able to carry
more pollen greater distances between plants which maximises
cross pollination. In A. greatheadii var. davyana Human (2006)
recorded the main pollinators as honeybees, despite the floral
features being suggestive of a bird pollination syndrome; higher
nectar concentrations (20±7%) than in other aloes may be
important for attracting bees (Human and Nicolson, 2008).
In Aloe vryheidensis Groenew. (Section Anguialoe), bitter
nectar acts as a selective filter against sunbirds with long bills
that do not effectively transfer pollen during visits (Johnson
et al., 2006). Although A. marlothii nectar was not tested for
phenolics, to the human taste it is sweet. It therefore seems
unlikely that the deterrent is taste. Only two species of sunbirds
(true nectarivores), of a possible four species within the range of
the study site, were observed feeding on A. marlothii nectar, and
in relatively low abundance (Symes et al., 2008). It is possible
that these specialist nectarivores are not attracted to nectar of
such low sugar concentration. The dichotomy in nectar prop-
erties of plants pollinated by hummingbirds and passerines has
been widely studied, and sugar type has often been advocated as
the factor defining plant visitor type (e.g. Baker et al., 1998).
However, a clearer explanation of differences within bird pol-
lination syndromes lies in nectar concentration and volume;
flowers with low volumes (c. 10–30 µl) and high sugar concen-
trations (c. 15–25% w/w) of nectar are adapted for specialist
nectarivores (i.e. sunbirds and hummingbirds) whilst flowers
with large nectar volumes (c. 40–100 µl) and low sugar con-
centrations (c. 8–12%) are adapted for generalized avian
pollinators (Johnson and Nicolson, 2008). Our evidence
therefore supports the hypothesis that nectar characteristics –
copious production of dilute nectar during dry winter days –
support a bird pollination syndrome. This is similar to the nectar
properties and type of associated pollinators recorded in many
other species of Aloe, as well as in species of Erythrina L.
(Fabaceae), namely high volumes, low concentrations and lowsucrose content, adapted towards attracting a guild of generalist
pollinators (Steiner, 1979; Hoffman, 1988; Cotton, 2001;
Ragusa-Netto, 2002; Johnson and Nicolson, 2008).
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